Widespread interest in the problem of malignant neoplastic disease of the oral regions has prompted a series of studies, of which this is one, at the Armed Forces Institute of Pathology. Others have dealt with carcinoma of the lip 3 and malignant epithelial tumors of the nasopharynx. 4 The present report is concerned with a statistical and morphological study of 401 cases of intraoral squamous cell carcinoma selected from approximately 800 received at the Armed Forces Institute of Pathology up to and including January 31, 1951 . The 399 cases regarded as unacceptable were those with inadequate clinical histories or poor tissue specimens. The sources of this material include the Veterans Administration Hospitals, civilian hospitals and practitioners, as well as the Armed Forces. Because of this the age range is great, and in this respect is comparable to that in reports based solely on the civilian population. The statistics concerning sex distribution are, 684 however, biased because of the predominantly male source of the material.
Clinical records of hospitalization were obtained and replies to follow-up inquiries were received on 379 (95 per cent) of the 401 cases from patients or their physicians. The information tabulated covered such points as duration of symptoms before the patient consulted physician or dentist, subsequent time elapsing before treatment for cancer, age, sex, treatment, present status, history of systemic disease, use of tobacco, primary site, possible etiologic factor, appearance and size of initial lesion, metastasis and local extension.
Histologic features which were Tilcorded included the degree of surface keratinization, degree of ulceration, type and density of inflammation, and area of involvement; the form and pattern of growth of the tumor cells, invasion of bone, muscle or glandular tissue, and the relative grade of malignancy (Broders' grading of carcinoma) . 5 Throughout the presentation of the cases in this series, the data are compared point by point with the observations published in previous reports by other in-' vestigators.
PREVALENCE OF TUMOR
Since the first case of "lingual" carcinoma reported by Reade in 1635, 0 thousands of cases of intraoral squamous cell carcinoma have been recorded, and today statistics indicate that it is responsible for approximately 3 to 5 per cent of all cancer deaths. 2 Others 7 have placed the percentage as high as 10 per cent. Thoma 8 observed that squamous cell carcinoma is the most common malignant tumor in the oral cavity, and Jorstad 9 stated that it comprises the greatest num-' her of malignant neoplasms of the buccal mucosa. In a survey at the Columbia Presbyterian Medical Center, Archer and Morris 10 found that of 203 cases of intraoral neoplasms, 199 were squamous cell carcinoma, 3 cylindromatous carcinoma, and 1 adenocarcinoma. Of 305 cases of intraoral cancer with biopsy, reviewed by Gibbel, Cross and Ariel, 11 95.7 per cent were squamous cell carcinoma and 4.3 per cent were transitional cell carcinoma. Definite follow-up information subsequent to hospitalization was obtained for 379 of the 401 patients. Of these, 133 (35 TIECKE-BERNIER ... VOlUME 49, DECEMBER 1954 • 685 per cent) were living at the time of last report.
LOCATION OF TUMOR
The primary lesion may occur anywhere in the mouth with the exception of the dorsum of the middle third of the tongue immediately in front of the lingual V. In 1,500 cases at Memorial Hospital, 11 • 12 no carcinoma was found in this area. In general, however, the tongue is the most common site of primary carcinoma in the mouth. In specifying the location of the tumor three divisions of the tongue are recognized: base, anterior one third, and posterior one third. Although the base of the tongue is often mentioned 13 • 14 as being the most frequent site, others 12 state that the edge of the tongue in its middle third is the most common location.
More than one half ( 207) of the carcinomas in our study were located in the tongue. The site of next greatest frequency was the floor of the mouth with 63. Forty-nine were located in the alveolar mucosa, 44 in the palate and 38 in the buccal mucosa (Table 1 ) . These figures are comparable with those found in the literature. The base of the tongue was recorded as the primary site in the largest number of tongue lesions ( 63) . 
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The posterior two-thirds of the tongue alone or in combination was the second most frequent location.
Tongue • The patients with prim,ary carcinomas in the tongue appeared to differ from those with tumors in other regions of the mouth with respect to age, the presence of lymph node involvement, the presence or absence of subsequent lesions, and survival rates. These patients were, on the average, approximately 5 years younger than those with lesions in the other four areas. The mean age for those with carcinoma of the tongue was 53 years; floor of mouth, 57 years; buccal mucosa, 58 years; palate, 58 years; and alveolar mucosa, 59 years. 
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The regional lymph nodes of 58 per cent of patients with carcinomas of the tongue were involved at the time of treatment. This high figure is no doubt due in part to the abundant lymphatic drainage of the area. Corresponding percentages for other sites were somewhat lower. Lymph node involvement had occurred in 45 per cent of the patients with carcinoma of the buccal mucosa, 42 per cent of those with carcinoma in the floor of the mouth, 41 per cent with carcinoma of the alveolar mucosa, and 37 per cent with carcinoma of the palate.
The locations of metastatic lesions were reported for 230 patients (Table 2) . Nineteen per cent with carcinoma of the tongue had distant metastases, as compared to 38 per cent if the tumor was primary in the buccal mucosa, 15 per cent if in the floor of the mouth, and 15 per cent if in the alveolar mucosa. When the palate was the initial site, the percentage with distant metastases was lower ( 4 per cent) than for any other location.
The three-year survival rate was somewhat lower for patients with primary car- cinoma in the tongue than for other locations. Only 22 per cent of the patients with tongue carcinomas survived three years or longer whereas 30 per cent of those with tumors in other locations survived the same length of time (Table 3 ).
In the cases where there was no metastasis to lymph nodes, the survival rate of patients with carcinoma of the tongue was the same as that of patients with primary tumors in any of the other locations. Where there was lymph node involvement, however, the three-year survival rate was lower for patients who had a primary carcinoma in the tongue.
TYPE OF TUMOR
Goldman 15 described two forms of intraoral squamous cell carcinoma, one of which is depressed below the surface, its edges raised, its surface fissured, and its base necrotic; the other exhibits slight mucosa ulceration and deep submucosal induration. Steiner 16 described two types of carcinoma of the tongue: a soft, cauliflower, papillary type and an ulcerating lesion with progressive excavation and destruction.
The initial form of the lesion was described by the dentist, physician or patient as an ulcer in 60 per cent of our cases, and simply as a growth in 30 per cent. Inflammation, keratosis, and swelling accounted for primary manifestations in approximately 10 per cent. It is possible and highly probable that a number of patients who reported with an ulcer as the initial form of the carcinoma had previously experienced minor symptoms which they did not consider serious or of which they were unaware until ulceration or pain occurred.
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SIZE OF TUMOR
The size of the lesion had been recorded in 54 per cent of the cases in this study. In the majority this figure was expressed in two dimensions, but since in most cases it was not stated whether these were length, width or depth, in the interests of uniformity the lesions have been classified according to the longer measurement.
The primary lesions when first seen ranged in size from a few millimeters to as much as 8 centimeters. Carcinomas of the palate were usually large and those in the floor of the mouth were often small, whereas tongue lesions occurred with equal frequency in all sizes (Table 4) . By use of the actuarial method it was postulated that 89 per cent of the patients with lesions of 1 em. and less would be living at the end of 6 months, whereas only 66 per cent with lesions of 3.6 to 8.0 em. would live for as long a time (Fig.  1 ). This is a difference of 23 per cent. At the beginning of two years, 28 per cent of those with initial large lesions would be alive as compared to _42 per cent with small lesions. This is a difference of 14 per cent.
AGE DISTRIBUTION
The average age of patients with intraoral carcinoma varies widely. CadeH observed that younger age groups (third and fourth decades) were affected more often. In approximately 82 per cent of 203 cases reviewed by Archer and Morris 10 the patients were between the ages of 45 and 74. Padgett 18 found that the majority of patients were from 40 to 60 years of age with the maximum number in the fifth decade; Gibbel and associates 11 computed 53 years as the mean age of 330 patients. Jorstad 9 gave 62 to 65 years as the range of greatest prevalence for cancer of cheek.
The ages at the time of hospitalization of 393 (98 per cent) of the 401 patients were recorded. The mean age of the total group, irrespective of location of the tumor was 55 years, with 76 per cent of patients between the ages of 40 and 69 years, inclusive. The youngest patient was 20 and the oldest, 87 years of age. As already noted, patients with carcinoma of the tongue were younger than those with lesions in the other four locations. 17 for females, depending on the geographic location, the lowest incidence being among American women.
ETIOLOGIC FACTORS
The etiology is complex and only the factors most often mentioned have been given consideration in our analysis, although even the importance of those factors may be questioned.
Use of Tobacco • Smoking has long been considered a factor in lip and intraoral carcinoma. Gibbel and co-workers 11 reported that 58.1 per cent of their patients were moderate, and 9.4 heavy users of tobacco; 9 per cent did not smoke, and in 24 per cent there was no report concerning smoking habits. English 22 suggested that credence be given pipe smoking as an etiologic factor when the lesion arises where the pipe habitually rests in the smoker's mouth. Fraser, 21 in a series of 105 cases, reported that 65 of the 88 men were heavy pipe smokers and none of the other 13 was a nonsmoker.
Information as to use of tobacco was available on 250 of the 401 patients in this series, 95 per cent used tobacco in one form or another (Table 5) . Nineteen per cent smoked pipes, 10 per cent smoked cigars, 65 per cent smoked cigarettes, and the remaining 6 per cent chewed tobacco. Since the large percentage of the male population does use tobacco in one form or another, however, no definitive conclusions' can be drawn from this.
Survival rates of those who used tobacco and those who did not were computed and although the number involved was so small as to be statistically of no significance it is nonetheless interesting to note that for separate periods of 6, 12, 18 and 24 months, the survival rate was standing syphilitic change in the oral mucosa as a predisposing factor in the development of cancer. This, in our opinion, is deserving of serious consideration.
Sixty-four ( 18 per cent) of our 348 patients with recorded data had a history of syphilis or reacted positively to serologic tests for syphilis at time of hospitali~ zation. The Wassermann reaction was positive in 44 and 20 had a previous history of syphilis. This percentage represents a considerably higher incidence of syphilis than in the total United States population (estimated at approximately 5 per cent).
Duration from time of treatment to last known status was known for 42 of these patients in whom the Wassermann test was positive and the survival rate indicated that they had less chance to live than those who had no history of syphilis (Table 6 ). On the basis of these findings it is postulated that of 100 persons with intraoral carcinoma and a positive serologic reaction, 19 may be expected to live two years or more, whereas 36 of a similar number who have not had syphilis will live two years or more.
It was noted, however, that most of the carcinomas in the 42 patients were of Broders' Grade II and Grade III, which corresponded to the proportion of carcinomas of similar grades in the entire group, and suggests that the degree of malignancy is not greater in association with syphilis. Leukoplakia • Some authors regard leukoplakia as the chief precursor of carcinoma in the oral cavity. However, it is obvious that many investigators make the diagnosis of leukoplakia on clinical appearance (a white patch) rather than on the histologic features of the lesion. In this report the term pachydermia oralis is used to differentiate the lesion from leukoplakia because dyskeratosis, which is considered a prerequisite for the pathological diagnosis of leukoplakia, could not be demonstrated in any of the cases in which a white patch represented the initial lesion.
Trauma, cuts, jagged teeth, ill fitting dentures, and various other conditions are also considered predisposing factors and are mentioned as such in nearly all reports.
Heredity • Seven per cent of 216 patients stated that there was a family history of intraoral carcinoma, 23 per cent gave a family history of carcinoma other than intraoral, and 70 per cent had no knowledge of carcinoma in the family. No significance is attached to these d;:tta.
DURATION AND DIAGNOSIS
Interesting among the clinical findings was the period of time that elapsed between onset of symptoms and initial treatment for the carcinomatous lesion. This was greatly influenced by whether a correct diagnosis was made at the time of first visit and perhaps by the period be- tween onset of symptoms and the time when the patient sought care.
Those patients who received a correct diagnosis at the time of their first visit received treatment for their tumor on an average of 1.1 month later. When the diagnosis was incorrect initially the period was 4.7 months. Those in the first group waited 4.2 months before seeking aid and those in the latter group 2.6 months. The sum of these two periods of time amounted to 5.3 months for the first group and 7.3 months for the second, a difference of 2 months (Table 7) . There were 24 per cent more 2 year survivals in cases correctly diagnosed initially as is shown in Figure 2 . or not there is lymph node involvement. He recommended radiation to the base of the tongue and surgical treatment with or without radiation to the rest of the tongue. Garland and Sisson/ 6 in a series of 71 patients with carcinoma of the tongue, observed that about 50 per cent of the lesions in the anterior two-thirds were controlled by radiation if the nodes were not involved, but only about 15 per cent if the nodes were involved. In their experience, the lesions in the posterior two-thirds of the tongue were seldom successfully treated. Orton, 27 though no palpable nodes were noted at the time of the first operation, because involvement of nodes almost always became evident two or three years later. He regarded surgical procedure as contraindicated if the lymph nodes below the omohyoid muscle were palpable, if the cervical nodes along the carotid vessel were firmly attached, and if there was also distant metastasis. Of 62 cases treated for cure by Perry and Cameron, 20 47 were treated by radiation alone, resulting in a 23.4 per cent three year cure rate. The primary therapy was surgical removal in 15 cases, sometimes with additional radiation, and in this group the three year cure rate was 26.6 per cent. In 84 cases followed five years by Perry, the cure rate was 11.9 per cent. Taylor and Nathanson 28 found 14.4 per cent of total cures in 822 cases, and Martin's group 12 reported 25 per cent of five year cures in 556 cases.
Robinson 29 observed that about 50 per cent of the patients in whom a diagnosis of carcinoma of the floor of the mouth was made early survived five year~ or more, and more than 50 per cent with carcinoma of the tongue without metastasis could be expected to survive for five years.
Treatment was recorded for 365 of our patients. Surgical procedures alone were used in 16 per cent, radiation alone in 38 per cent, and a combination of radiation with surgery, conservative, radical or both, was used in 42 per cent. Four per cent were given palliative treatment only.
The two year survival rates in relation to types of treatment indicated that 53 per cent of those patients treated by surgical methods alone (conservative, radical or both) could be expected to survive for at least two years; for those treated by both radiation and radical operation, 47 per cent; by radiation and conservative surgery, 40 per cent; and by radiation alone, 24 per cent (Fig. 3) . It must, however, be taken into consideration that the last figure includes data on many patients who were in the terminal stage and to whom no other course of treatment was open. Had these patients been treated by surgery or a combination of surgery and radiation the outcome would no doubt have been the same. Reference to conservative or radical surgical procedures is based on the usually accepted definitions for these procedures.
METASTASIS OR EXTENSION OF TUMOR
Information as to metastasis or extension of the tumor or both was available on 332 of the 379 patients with follow-up data (Table 8) . At last report 118 of these patients were living. Of these 35 had demonstrable metastases to lymph nodes or invasion of local areas, 27 had recurrences, and 56 were apparently free of disease. Two hundred and fourteen of these 332 patients were dead, and metastasis or extension or both had been recorded in all but 14. In 8 of the latter the tumor had recurred before death and 28. Taylor, G. W., and Nathanson, I. T. Lymph node metastases: incidence and surgical treatment in neo- in all but 6 recurrences, metastasis or extension (or both) was present.
The location of the metastases or extension of the tumor was recorded for 195 of the 200 patients who had died. Seventy-one per cent of these showed local extensiop and approximately the same number, lymph node involvement. Distant metastases were noted clinically in 22 per cent of these patients, but since autopsy was not performed in all cases, this figure may not represent a true incidence.
Local Areas of Involvement • Most of the 149 recorded local extensions were confined to adjacent intraoral areas. In 15 instances, however, the oropharynx was involved, in 8 cases the larynx, in 4 the epiglottis, and in 17 the muscles of the neck. The skin, the thyroid, the maxillary sinus, and the esophagus were involved in one case each. Within the oral cavity there were 12 instances of extension of the tumors into bone ( 10 to the mandible and 2 to the maxilla.)
Distant Metastasis • Ninety-one distant metastatic lesions were recorded. Of these, 40 per cent were in the lungs, 16 per cent in bone, 11 per cent in the liver, and 10 per cent in the kidney. The heart was the site of 8 per cent of the metastatic lesions. Other organs each accounting for 5 per cent or less of the total distribution were the adrenal glands, brain, diaphragm, spleen and gallbladder.
SURVIVAL RATES
The survival rates used in this study were computed by the actuarial method (Berkson and Gage) . 80 These rates were obtained by determining the probability of death within each six month period and on this basis computing the expected survival of 100 patients.
The survival rate for 372 patients with a known interval following hospitalization indicated that 34 per cent of the pa- The prognosis for patients with lymph node involvement was poor. From this group, 16 of 100 patients could be expected to live for 2 years or more and only 9 for 3 years or more. On the other hand, 53 of 100 patients without lymph node involvement could be expected to live 2 years, and 42, 3 years or more. (Fig. 4) .
Two year survival rates were also computed in relation to the degree of malignancy of the tumor (Table 9 ). These showed that only 8 per cent of patients with Grade IV carcinomas could be expected to live two years or longer, whereas 54 per cent of those with Grade I carcinomas could be expected to live as long. Pattern of Growth • In the majority of the cases ( 34 7) it appeared that masses of cells may have separated from the main body of the tumor to grow again and repeat this process. This, of course, must remain an impression since demonstration of such activity is not possible. A growth in which distinct fingerlike processes invaded adjacent tissue was noted in 38 of the tumors.
Areas of Invasion • Two hundred of the tumors showed definite invasion of muscle, with involvement of bones or glandular tissue or both in eight instances (Fig. 5-7) .
Degree of Malignancy • Broders' grading of the degree of malignancy of squamous cell carcinoma has been widely accepted and is used by many investigators (Fig.  8-11 ). Perry and Cameron 20 graded 78 of 95 tumors and the greatest number were in Grades II and III. Morrow 
DISCUSSION
Although the incidence of intraoral squamous cell carcinoma in relation to carcinoma in all other areas of the body is somewhere between 5 and 15 per cent, and although it is found in a readily accessible area easily and frequently seen by the patient, physician and dentist, the Several factors appear to enter into the determination of the patient's survival period. The three year survival rate for those patients with tongue lesions was lower than for those who had lesions in any other intraoral location. This in spite of the fact that 38 of the patients with carcinoma in the buccal mucosa had distant metastasis and only 19 of the patients with carcinoma in the tongue had distant metastasis. 
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As expected, the surviv~l rate for patients with Grade IV carcinomas is lower than that for those with Grades I, II or III tumors, also the survival rate is lower for patients with large lesions than with small lesions. However, no correlation exists between the two factors. In other words, in many instances a Grade IV carcinoma was a small lesion and a Grade I carcinoma a large lesion.
Syphilis is often mentioned as a causative factor and it does occur more often in patients with intraoral carcinoma ( 18 per cent) than in the general population ( 5 per cent). The patients with syphilis have a lower survival rate ( 1 7 per cent) than those without syphilis, which tends to suggest a correlation. The majority of intraoral carcinomas associated with syphilis, however, are located on the tongue, which may well account for the lower survival rate.
Two other important factors must be considered in this discussion and they both involve the time element. When the initial diagnosis of the tumor was correct Fig. 10 Carcinoma of tongue; Broders' Grade III at time of first visit, it was found that the patient had delayed seeking aid two months longer than when the initial diagnosis was incorrect. This is somewhat of a paradox as patients are constantly advised to seek aid from a dentist or a physicinn as soon as they have any unusual symptoms or a lesion that fails to heal. Further, the average time elapsing before treatment for cancer in the case of tumors initially misdiagnosed was almost five months, while those with an initial correct diagnosis were treated for cancer within one month. The difference in the total length of time in the two groupsthat is, from onset of symptoms to the first treatment for cancer-was only two months, yet the two year survival rate for the patients initially incorrectly diagnosed was 24 per cent lower.
SUMMARY
Four hundred and one cases of intraoral squamous cell carcinoma were analyzed with respect to the clinical characteristics and microscopic findings. Particular emphasis was placed on the primary site of the lesion, degree of malignancy, survival rates and size of lesion.
1. The site of origin for over one half (52 per cent) of the carcinomas was the tongue. Other sites in order of descending frequency were the floor of the mouth, alveolar mucosa, palate and buccal mucosa.
2. Patients with carcinoma of the tongue represented a younger age group, had lymph node involvement or metastasis more frequently or extension or both, and a lower three year survival rate than patients with lesions in other intraoral locations.
3. The two year survival rate for patients with lesions of 1 em. or less was 42 per cent as compared to the 28 per cent for patients with lesions of 3.6 through 8 em.
4. Patients with intraoral squamous cell carcinoma who had serologic evidence of syphilis at the time of admission had a poorer chance for survival than those with no history of syphilis.
5. On the average the patients in the initially correct diagnosis group waited 4.2 months after onset of symptoms before seeking professional aid; this group received treatment for cancer within four weeks. In contrast, the patients whose lesions were initially diagnosed incorrectly sought treatment within 2.6 months; however, diagnosis and treatment for cancer were delayed for 4. 7 months.
6. The survival rates computed in relation to type of treatment indicated that with surgery (conservative, radical or both) 53 patients out of 100 would be expected to live two years or more. This is considerably higher than the survival rates for those treated by radiation.
7. The survival rate for 372 patients with a known interval following hospitalization indicates that 34. per cent might be expected to live 2 years or more; 25 per cent, 3 years; 24 per cent, 4 years, and 21 per cent, 5 years or more.
8. Prognosis for survival of patients with lesions having lymph node involvement for the 2 year period was 16 patients out of 100; for the 3 year period 9 out of 100, as compared to 53 and 42 patients whose lesions did not involve lymph nodes.
9. Two year survival rates in relation to degree of malignancy indicate that only 8 out of 100 patients with tumors having Broders' Grade IV classification are expected to survive.
10. The initial diagnosis was incorrect for 38 of the 256 patients with intraoral carcinoma. These 38 showed 24 per cent fewer survivals than the 218 cases in which the initial diagnosis was correct.
11. On the basis of the findings here the use of. tobacco cannot be indicated nor can it be ruled out as an etiologic factor.
